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1.0 Introduction 
 
Volunteer stream and water quality monitoring is increasing throughout the country and the use 
of volunteer data is growing.  Volunteers are collecting data on the chemical and biological 
conditions of streams, in addition to the physical conditions in a watershed.  This information 
may be used to establish a baseline characterization of a watershed or to monitor changes in 
stream health over time.  It may also be used to identify pollution sources or to make land use 
planning decisions within a watershed.  The extent to which volunteer monitoring data is used by 
planning agencies at both the state and local levels is, however, unclear.  This study seeks to 
determine how much of the regularly collected data by volunteers is used to make watershed 
planning decisions.   
 
To assess the role that volunteer monitoring plays in watershed planning, I will first discuss the 
history and application of voluntarily collected data by drawing on the literature.  I then place 
this in context in the Chapel Hill area by exploring local monitoring and watershed planning 
efforts.  Finally, I apply the USDA Stream Visual Assessment Protocol to Booker Creek and 
evaluate it as a method for planners to use to assess watershed health. 
2.0 History and application of voluntarily collected data  
 
Volunteer water monitoring began in the late 1960s, organized initially by stream conservation 
groups and lake associations.  One of the first groups, Save our Streams (SOS) was founded in 
1969 by Malcolm King, in Maryland.  SOS focused on raising public awareness of stream 
pollution through volunteer stream cleanups and construction site inspections. (Lee, 1994) In 
1974 the SOS concept was adopted by Izaak Walton, who formed the Izaak Walton League, 
which is today a nationwide organization of volunteer stream monitors.  In the early 1970s, state 
government became involved in water monitoring with the passage of the Clean Water Act in 
1972.  The Act required states to begin monitoring their surface waters and provided the initial 
opportunity for states to partner with the growing number of volunteer monitoring groups.  To 
ensure reliable, accurate data, state agencies began developing quality assurance (QA/QC) 
protocols for volunteer groups to use when collecting water samples and monitoring stream 
health.  The QA/QC plans guided volunteer efforts and helped to produce valuable data for water 
bodies across the nation that would have otherwise gone unmonitored.  The partnership between 
volunteer groups and state agencies benefited both parties as volunteers learned about their 
watersheds and state agencies collected useful water quality information, as explained by Karen 
Firehock, Director of SOS for the Izaak Walton League; SOS still uses volunteer monitoring as 
a tool to increase public awareness about water quality issues; however, because the quality and 
reliability of the data have improved, those data can now be used by volunteers and managers 
alike to assess, manage, and restore their waters. (Lee, 1994)      
 
The foundation for volunteer monitoring has always rested on local residents concern for water 
quality and stream health.  However, the effects of local awareness and action reach across 
catchments and sub-basins to regional watersheds. (A Profile of Volunteer Monitoring, 1994)  
While volunteer monitoring efforts have expanded across the country, the use of volunteer data 
has also grown.  Water quality data may be used for the baseline characterization of a watershed 
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or to monitor changes in stream health over time.  It may also be used to identify pollution 
sources or to make land use planning decisions within a watershed. (USEPA, 1997)   
 
In 1998, the USEPA conducted its fifth volunteer monitoring survey for the National Directory 
of Volunteer Environmental Monitoring Programs.  The survey was completed by 772 volunteer 
groups, with at least one submission from every state in the US.  (USEPA, 1998)  The results of 
the survey show that most of the volunteer groups use the data for their own programs; however, 
over 400 groups share their findings with both local and state governments. (Chart 1)  
 
Chart 1. USEPA National Survey of Environmental Monitoring Programs: Data Users
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The USEPA survey also delineates how the various programs use the collected data.  Table 1 
summarizes the findings and clearly shows that volunteer monitoring data is most commonly 
used for education purposes.  However, it should be noted that a significant number of programs 
share volunteer monitoring data with state and local governments for use in watershed planning 
(225 and 143 programs respectively) and for use in making land use decisions (144 and 69 
programs respectively).  (USEPA, 1998) 
 
If volunteer groups follow a state approved QA/QC protocol, water quality monitoring data may 
be included in the states 305(b) Report or 303(d) List.  The 305(b) Report is a report submitted 
by the states to the EPA that establishes use support ratings for the states waterbodies and 
identifies waters that are not meeting their designated uses.  The 305(b) Report also lists 
potential sources of impairment.  The states 303(d) List is a comprehensive list of all non-
supporting waterbodies within the state.  Once a stream or lake is listed, a Total Maximum 
Daily Load (TMDL) must be established for the impaired waterbody and action must be taken to 
remedy the impairment. (NCDENR, 2003) 
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Table 1. USEPA National Survey of Environmental Monitoring Programs: Data Users and Uses  
Use 
Our 
Program 
State 
Gov't 
Local 
Gov't 
Community 
Organizations 
University 
Scientists 
Federal 
Gov't 
Education 597 202 242 340 156 84 
Establish Baseline Conditions 429 231 185 173 100 84 
Screen for Problems 374 205 201 171 55 44 
Research 307 175 107 96 184 87 
Advocacy 289 88 106 196 37 32 
Community Organizing 277 50 98 191 20 21 
Nonpoint Source Assessment 262 169 153 106 48 58 
Watershed Planning 225 143 188 143 34 59 
Plan Restoration Projects 203 102 128 103 29 53 
Land Use Decisions 144 69 150 99 18 31 
BMP Evaluation 103 62 73 44 17 23 
Enforcement 92 103 84 41 7 31 
Legislation 71 67 40 31 7 18 
State 305(b) Report 39 96 14 11 6 24 
Swimming Advisories 36 26 26 16 4 3 
Shellfish Bed Closures 15 28 11 5 1 1 
 
Within the states 305(b) Report, waters are listed as either monitored or evaluated.  
Monitored waters are those for which high quality, ambient monitoring data is available.  
Where less reliable data is available or where precise locations of samples are unknown, the 
waters are considered evaluated.  Volunteer monitoring data, depending on the QA/QC 
program used, can be classified as either monitored or evaluated.  Many volunteer groups strive 
to have their data included in the state reports so as to be used in state prioritization and 
restoration of impaired waterways.  However, in some cases, creative local use of volunteer 
data may be more appropriate and satisfying than getting data into the 305(b) Report. (Mayio, 
2001)  Further, for volunteer groups whose mission is education and advocacy, establishing a 
QA/QC program and submitting monitoring data may detract from their goals of community 
involvement and awareness of stream health issues. (USEPA, 2002)  If volunteer monitoring 
data is not submitted to the state for inclusion in water quality reports, it is still an important tool 
for local education and advocacy.  Community-based data collection programsincrease the 
general publics involvement in watershed management as well as our awareness of water issues 
and the importance of government data collection programs. (Riley, 1998)   
 
In addition to collecting water quality data, volunteer groups are beginning to record 
observations of the physical conditions in the watershed.  As a result, a comprehensive picture of 
watershed health is developing and informing watershed planners and water quality experts.  By 
working cooperatively and sharing data, volunteers and watershed managers are pooling 
resources to address water quality and watershed problems.  While volunteer collected data 
cannot compare to technical expertise, many studies have shown that when properly trained, 
volunteers can produce reliable analysis that complements professional data and review. (Riley, 
1998)     
 
A study by Sarah Engel (2002) on the Virginia SOS program found that while volunteers 
overrated the health of the monitored streams due to the specific parameters they were evaluating 
(number of taxa present in a sample), when the protocol was modified, the results were 
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comparable with professional assessments.  Engel concluded, volunteer monitoring programs 
can provide reliable information about ecological condition, but every protocol needs to be 
validated by standard quantitative methods.  Fore, Paulson, and OLaughlin reached similar 
conclusions and found that volunteers are invaluable for monitoring streams and watching for 
changes. Properly trained volunteers can extend our knowledge of current stream conditions by 
sampling more sites than professionals many have the resources for. (Fore, 2001)   
 
Waterwatch, a community water-monitoring program in Australia focuses its efforts on training 
volunteers to collect accurate data for use in developing local plans or for making decisions 
about the watershed.  Objectives of the program include, fostering community involvement in 
planning and action to address waterway and catchment issues. (Kingham, 2002)  A University 
of Toronto group, Citizens Environment Watch, also trains volunteers to collect reliable data in 
addition to educating them about the possible sources of water quality problems.  They have 
taken an educative approach to volunteer monitoring and have moved from analysis of chemical 
parameters to biological indicators, which give integrative and cumulative measures of 
environmental quality rather than the more reductionist, technical approach required by chemical 
testing of water quality. (Saven, 2003)  Using benthic invertebrates and lichens to gauge the 
ecological hospitality of a particular habitat can bring credibility and confidence to the citizens 
and youth doing the monitoring while leaving the government firmly in charge of investigations 
and enforcement of polluters. (Saven, 2003)  In this case, volunteers learn simple techniques for 
monitoring stream health that are both tangible and easily repeated.   
3.0 Case Study: Chapel Hill area volunteer monitoring and impacts on planning 
  
Chapel Hill area creeks are currently the subject of studies conducted by state and local agencies 
as well as volunteer organizations. 
• Sections of Booker, Bolin and Morgan Creeks are listed as non-supporting in the state 305(b) 
Report and have triggered watershed restoration efforts.   
• The Town of Chapel Hill recently approved a Resource Conservation District, has 
implemented stormwater restrictions in the Land Use Management Ordinance, and is in the 
process of approving a stormwater utility. 
• Volunteer water quality monitoring is increasing in the area and local groups are petitioning 
for riparian easements and open space plans.       
 
Volunteers regularly monitor the creeks and are the unofficial eyes on the creek.  The state also 
periodically monitors for water quality to assess use-support ratings and prioritize the creeks for 
restoration efforts.  These two approaches, from the bottom-up and top-down, are being used to 
assess stream health and restore water quality through planning.  However, it is unclear how 
much information is shared between the volunteers and the planning officials.  This study seeks 
to determine how much of the regularly collected data by the eyes on the creek is used to make 
watershed planning decisions.   
 
Volunteer monitoring and data use information was assessed for the Haw River Assembly, the 
Morgan Creek Valley Alliance, the Friends of Bolin Creek and the Eno River Association.  
Information from these organizations was compared to watershed planning efforts by the NC 
Department of Environment and Natural Resources, the NC Ecosystem Enhancement Program 
and the Town of Chapel Hill. 
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3.1 Volunteer monitoring efforts 
 
Haw River Assembly - www.hawriver.org 
 
The Haw River Assembly is a non-profit, volunteer organization whose goals include promoting 
environmental education and conservation, protecting the Haw River and Jordan Lake, and 
fostering community stewardship of the Haw.  Haw River Watch, a subset of the Assembly, 
organizes volunteer stream monitoring efforts four times a year throughout the riverbasin.  
Volunteer monitors collect ambient water quality data along with documenting changes in stream 
health.  Since 1995, the Haw River Watch, using a checklist adopted from the Izaak Walton 
League (Appendix 1), has collected data on water temperature and pH, macroinvertebrate 
populations as well as physical stream health. (Crossen, 2004)  As a result, a total of 117 sites 
have been monitored at least once, and some up to 35 times.   
 
The water quality and stream health data is used at both the state and local levels.  Haw River 
Watch annually sends the collected stream data to the NC Department of Water Quality to assist 
in the prioritization of streams for statewide investigation.  The data is also used at the local level 
for baseline stream health determinations and to monitor for changes.  In addition, volunteers act 
as watchdogs of the river, quickly reporting suspected pollution or disturbances. (Crossen, 
2004) The Haw River Watch and Haw River Assembly have fostered strong relationships 
between the river and its residents and have helped to create a stream savvy, vocal riverbasin 
community.  The Assembly regularly participates in local land use planning by presenting the 
wealth of information collected by its volunteers.  Baseline stream health data, along with 
documented changes to water quality, provides invaluable information to local commissioners 
making development decisions in the watershed.  The data can be used to monitor for changes in 
stream health due to development or to help establish Best Management Practices (BMPs) in 
developing areas.     
 
Morgan Creek Valley Alliance - www.morgancreek.org 
 
The Morgan Creek Valley Alliance is a volunteer organization dedicated to protecting the 
ecological integrity of the Morgan Creek Valley.  Through education and public-private 
cooperation, they seek to conserve riparian corridors along Morgan Creek and its tributaries.  In 
addition, they work to increase public awareness about Morgan Creek and limit potentially 
polluting discharges to the creek.  Morgan Creek volunteers regularly monitor Morgan Creek in 
coordination with the Haw River Watch.  The Alliance uses the Haw checklist and sends data to 
them for inclusion in the annual Haw Report.  In addition to collecting water quality and stream 
health data, volunteers regularly monitor for problems in the water and along the banks. 
(Randall, 2004)  If pollution is found, the Town of Chapel Hill or Carrboro or Orange County 
officials are alerted.  The Morgan Creek Valley Alliance is also active in local watershed 
planning issues.  The Alliance, in coordination with the Conservation Committee of the North 
Carolina Botanical Garden, made recommendations for the recently adopted Town of Chapel 
Hill Land Use Management Ordinance.  They have also petitioned the town to place a 
conservation easement along the banks of Morgan Creek on a tract of town own land. (Randall, 
2004) Their efforts in community education and stream monitoring have raised local awareness 
about the value of protecting the riparian corridor and have translated into policy decisions.     
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Friends of Bolin Creek  www.bolincreek.org 
 
The Friends of Bolin Creek is a non-profit organization created to preserve the Bolin Creek 
corridor in Chapel Hill.  One of the main goals of the organization is to create the Bolin Creek 
Open Space Master Plan that would establish a system of greenways and nature trails and 
promote conservation.  The Friends of Bolin Creek regularly participate in creek walks and 
stream clean-ups and report water quality data to the Haw River Watch.  Their first hand 
knowledge of the creek, along with their mission to work with the towns of Chapel Hill and 
Carrboro and the University of North Carolina at Chapel Hill, establishes them as a 
knowledgeable group dedicated to land use and watershed planning.      
 
Eno River Association  www.enoriver.org 
 
The Eno River Association is a non-profit organization with a mission to conserve and protect 
the natural, cultural and historic resources of the Eno River Basin. (www.enoriver.org) The Eno 
River Watch is a subset of the Association and coordinates the water quality monitoring project.  
Volunteers throughout the Eno River Basin collect ambient water quality data and monitor 
stream bank conditions.  (Appendix 1)  The data is collected and tracked over time to monitor for 
changes in macroinvertebrate populations, and thus changes in water quality. (Lee, 2004) The 
main purpose of the Eno River Watch is to educate the local community about water quality and 
promote stewardship of the river.  While monitoring data is not sent to state or local authorities, 
if contamination is discovered, local officials are notified. (Lee, 2004)  The primary goal of the 
Eno River Watch is to provide experiential education opportunities and train more eyes on the 
river.  This stewardship demonstrates to local officials that residents care about the river and are 
concerned about watershed planning and management.     
 
3.2 State, regional and local watershed planning and use of volunteer data  
 
Department of Environment and Natural Resources, Division of Water Quality - 
http://h2o.enr.state.nc.us/ 
 
The Department of Environment and Natural Resources, Division of Water Quality (DENR, 
DWQ) is North Carolinas state water quality management agency.  The DWQs mission is to 
protect both surface and groundwater through water quality monitoring, permitting, and 
management.  Every two years DENR publishes the 303(d) List and 305(b) Report identifying 
the states impaired waters.  In the 2003 Integrated Report, Booker Creek was listed as impaired 
for its entire length, based on biological data (Category 6 in the report).  The causes of 
impairment are listed as unknown, but urban runoff/storm sewers are listed as potential sources 
of pollution. (DENR, 2003)  The plan states that further data collection and analysis will be 
performed to identify the causes of impairment. 
 
The Division of Water Quality uses the information generated in the Integrated 305(b) and 
303(d) Report along with research from other agencies to prepare basinwide plans.  The latest 
Cape Fear River Basinwide Assessment Report was prepared in June 1999 and specifically 
describes the Cape Fear Riverbasin and water quality monitoring efforts.    
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The Cape Fear Riverbasin is divided into sub-basins and further into watersheds.  Chapel Hill is 
in the 03-06-06 sub-basin and the Little Creek watershed.  DWQ, with funding from the Clean 
Water Management Trust Fund, prepared the Assessment Report: Biological Impairment in the 
Little Creek Watershed.  The goal of the plan is to provide the foundation for future water 
quality restoration activities in the Little Creek watershed, identify causes of impairment, and 
recommend restoration activities and BMPs. (DENR, 2003, p28)  
 
The Division of Water Quality uses monitoring data from over 200 sites in the Cape Fear 
riverbasin to support the use determinations in the plans.  However, this only includes state 
certified monitoring data.  The volunteer data collected throughout the Cape Fear riverbasin and 
in the Chapel Hill area does not meet the quality assurance protocol mandated by the state. 
(McNutt, 2004)  While the volunteer data cannot be used directly in the water quality plans, it is 
used to corroborate the data that is collected and provide an extra level of confidence.  (McNutt, 
2004)  Specifically, the data submitted by the Haw River Assembly is plotted and compared to 
the DWQ data to identify areas that need to be monitored and ensure that impaired streams have 
not been overlooked. 
 
NC Ecosystem Enhancement Program - http://h2o.enr.state.nc.us/wrp/ 
 
The NC Ecosystem Enhancement Program (EEP) is a part of DENR and is responsible for 
implementing plans and projects to restore, enhance, and protect streams and riparian buffers.  
EEP focuses on local watersheds and involves the community in problem identification and the 
planning process.  In October 2003, EEP, with assistance from Tetra Tech, Inc., produced the 
draft Morgan Creek Report.  The report identifies areas of concern in the Morgan Creek 
Watershed and prioritizes areas for restoration and land use planning.  (Doll, 2003)  This report 
will be used by local planners in Chapel Hill and Carrboro to establish watershed plans and 
projects and to amend existing land use plans.   
 
While the Morgan Creek Plan referenced only data collected by state certified labs, EEP worked 
with the Haw River Assembly, Orange-Chatham County Chapter of the Sierra Club, Lake Ellen 
Homeowners Association, and the Friends of Bolin Creek in crafting the report.  (Duncan, 2004)   
 
Town of Chapel Hill - http://townhall.townofchapelhill.org/stormwater/index.html 
 
The Town of Chapel Hill has implemented water quality and stream health protection measures 
through regulations and protective districts.  It has created a Watershed Protection District in the 
southeastern part of town to protect waters entering Jordan Lake.  Within the district there are 
density limits and use restrictions.  The town has also implemented a Resource Conservation 
District (RCD) and established stormwater regulations in the Land Use Management Ordinance 
(LUMO).  The LUMO establishes limits on stormwater discharges for most new developments.  
The RCD establishes vegetative buffer requirements on all intermittent and perennial streams. 
(Town of Chapel Hill, 2003) 
 
The town instituted these programs to reduce flooding due to development and to address water 
quality impairment, as listed in the 305(b) Report.  While they do not have a formal process 
established to review volunteer monitoring data or work with volunteer groups they are 
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beginning a basin planning program and want to offer the opportunity to provide input. (Royal, 
2003)               
 
3.3 Conclusion  
 
Volunteer data collected in the Chapel Hill area is primarily used for education and advocacy.  
The Haw River Assembly, the Morgan Creek Valley Alliance, and the Eno River Association all 
stated education as a primary goal of their organizations.  Educating local residents about 
watershed health promotes stewardship of the streams and gets more people out enjoying the 
rivers.  This in turn, leads to more eyes on the creek and more voices advocating for stream 
protection.  Both the Haw River Assembly and the Morgan Creek Valley Alliance stated that 
their volunteers also act as watchdogs and are able to identify potential pollutants and report 
incidences to local authorities.  Both the Division of Water Quality and the Town of Chapel Hill 
respond to resident alerts and appreciate the water quality monitoring role of volunteers.  The 
Haw River Assembly is the only organization that sends monitoring data to the state for review.  
While this data is not use in the formal water quality planning process, it is used to corroborate 
state data and select new monitoring sites.  
 
State water quality reporting and subsequent watershed planning provides one opportunity for 
volunteer voices to be heard in the planning process.  Volunteers can become state certified and 
report data for the 305(b) Report and 303(d) List.  Volunteers can also continue to submit non-
scientifically collected data for used in state comparison and identification of new monitoring 
sites.  Alternatively, bottom-up advocacy and education provide an additional avenue for 
involvement in the watershed planning process.  Local groups can be effective by advocating for 
policy change and monitoring for compliance from the grassroots.  
4.0 Stream Visual Assessment for the Booker Creek Watershed 
 
4.1 Introduction 
 
Watershed health can be monitored using a variety of methods.  These methods fall into one of 
three categories; those that assess chemical, biological, or physical condition. (EPA Methods 
manual)  The watersheds chemical condition is assessed through water quality sampling.  
Parameters such as dissolved oxygen, nutrient composition, and pH are measured to determine 
the waters baseline chemical composition and to identify potential pollutants.  Biological 
condition is commonly assessed through macroinvertebrate sampling.  Macroinvertebrates are 
aquatic insects, crustaceans, and mollusks that have varying tolerances to pollution and are 
therefore a good indicator of water quality.  The final approach to determining watershed health 
is through physical assessment.  This method includes the watershed survey, or visual 
assessment.  It is a comprehensive survey of the geography, land and water uses, potential and 
actual pollution sources, and history of the stream and its watershed. (EPA Methods manual)    
A visual assessment is an essential component for determining stream health.  It supplements a 
GIS analysis of land uses and a chemical analysis of water quality.  It can also verify calculated 
conditions and help determine sources of water quality impairment.   
 
Many visual assessment methods have been developed for assessing watershed health.  The 
Environmental Protection Agency developed the Rapid Bioassessment Protocols for Use in 
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Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and Fish. (Barbour, 
1999)  First published in 1989, the Rapid Bioassessment Protocols (RBPs) are intended to guide 
state scientists and water quality experts in rapidly assessing water quality for state plans.  The 
RBP details methods for analyzing stream habitat, algae, macroinvertebrate, and fish.  While this 
protocol is useful for understanding stream bioassessment, it requires some training and expertise 
to employ.   
 
In 1992, John Galli, working with the Metropolitan Washington Council of Governments, 
developed the Rapid Stream Assessment Technique.  This method can be used to quantitatively 
evaluate stream channels, riparian and in-stream habitat, as well as water quality.  While this 
method is comprehensive, some of the descriptions are difficult to understand and may be 
difficult to interpret in the field.   
 
The Haw River Assembly and the Eno River Association use checklists adapted from Izaak 
Waltons S.O.S. protocol. (Appendix 1)  The checklists are widely used by volunteers in the 
Chapel Hill area and across the nation.  They are easy to understand and address both water 
quality and physical stream characteristics.  However, both checklists focus on 
macroinvertebrate counts.  While macroinvertebrate populations do provide reliable information 
on water quality, correctly identifying them may be difficult for untrained individuals.  In 
addition, the additional data collected on the checklists is not quantifiable and therefore, 
comparison between reaches is difficult.    
 
In 1998, the USDA and NRCS published the Stream Visual Assessment Protocol (SVAP). 
(Appendix 2)   It is a simple visual method for evaluating stream health which requires little 
training or biological expertise.  The field evaluator quantitatively ranks characteristics within a 
stream reach and bank to achieve a final score for the reach.  The final score fits into a Poor, 
Fair, Good or Excellent ranking which is useful for evaluating changes over time within a reach 
and comparing reaches across a watershed.  The SVAP provides an assessment of physical 
stream characteristics, including channel and riparian zone condition, hydrologic alteration and 
bank stability, water appearance and nutrient enrichment, and habitat suitability for fish and 
invertebrate.  The evaluation of each of these factors results in a comprehensive physical 
evaluation of stream health.  The SVAP was selected as the protocol for assessment of the 
Booker Creek Watershed.     
 
4.2 Application 
 
The Booker Creek Watershed is located in northeastern Chapel Hill and contains the headwaters 
of Booker Creek.  Booker Creek joins Bolin Creek in west Chapel Hill, forming Little Creek that 
flows into B. Everett Jordan Lake, a major source of drinking water for the Triangle region.  The 
North Carolina Department of Environment and Natural Resources (NCDENR) has classified 
sections of Booker Creek as Not Supporting in the 2002 303(d) List. (NCDENR, 2003)  This 
rating, based on biological monitoring data, means that the sections listed are not supporting 
their designated uses.        
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The SVAP can be applied to Booker Creek to physically assess the causes of impairment and 
evaluate overall stream health.  It can also be used to establish baseline conditions in 
undeveloped areas and monitor change in areas undergoing development.  
 
4.3 Procedure 
 
1. Select 3 of the 5 Booker Creek Subbasins based on a GIS analysis of existing and future 
conditions.  
  
2. Identify areas within the subbasins that are representative of the existing conditions and 
visit the creek within those areas. 
 
3. Select a representative reach that is approximately 12 times the active channel width. 
 
4. Walk along the creek observing stream conditions and adjacent land uses and complete 
the Stream Visual Assessment Protocol. 
 
5. Analyze and interpret the results of the visual assessment.  In interpreting the results, 
consider the surrounding land uses and causes of impairment.  Also consider the social 
environment including recreational opportunities and existing uses, as well as perceptions 
about the area and impacts due to low flows or flooding.   
 
(Stream Visual Assessment Protocol: Appendix 2) 
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4.4 Results 
 
The Stream Visual Assessment Protocol was completed for the Booker Creek Watershed to test 
its effectiveness in assessing stream health and its ease of use and applicability to local 
watershed planners.  Three subbasins were chosen and representative reaches identified within.  
The Lake Ellen, Crow Branch, and Lower Booker Creek subbasins were selected for analysis. 
(Figure 1)   
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Table 2 displays the final SVAP results of the field evaluation.  For completed protocols for each 
subbasin, see Appendix 3. 
  
Table 2. Stream Visual Assessment Scores for Selected Sub-basins 
  Sub-basins 
Assessment Categories Lake Ellen Crow Branch Lower Booker Creek 
Channel condition 1 7 3 
Hydrologic alteration 3 10 3 
Riparian zone 8 5 10 
Bank stability 1 10 3 
Water appearance 10 10 7 
Nutrient enrichment 7 10 7 
Barriers to fish movement 1 5 3 
Instream fish cover 3 8 5 
Pools 1 3 1 
Invertebrate habitat 3 10 3 
Canopy cover 7 7 7 
Manure presence       
Salinity       
Riffle embeddedness   10   
Macroinvertebrates observed       
Total 45 95 52 
No. of Categories 11 12 11 
Final Score                                  
(Total / No. of Categories) 4.09 7.92 4.73 
Classification Poor Good Poor 
        
Scale for each category: 1 - 10  Scale for Final Scores 
   < 6  Poor 
   6.1 - 7.4  Fair 
   7.5 - 8.9  Good 
    > 9.0  Excellent 
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4.4.1 Lake Ellen Subbasin 
 
The Lake Ellen subbasin is 850 acres with 11% impervious cover. (Doll, 2003)  This subbasin 
was selected due to the increased development occurring in the upstream portions of the basin.  
In this situation, the visual assessment can be used as a monitoring tool for identification of 
stressors due to development.  To assess impacts due to development, a stream reach was 
selected downstream of the main outfall from the Centex home development on Weaver Dairy 
Road. After conducting a visual assessment, land uses within the area were determined to be 
approximately 40% forested and 60% residential.  The active channel width is approximately 4 ft 
with dominant substrates of silt and mud.   
 
Along the reach, the creek channel is actively downcutting and widening.  In the period between 
October 2003 and March 2004 significant increases in bank depth and width occurred. (Figures 2 
and 3)  In this six month period, the creek became more incised and less able to access the 
natural floodplain.   
 
    
 Figure 2. Booker Creek reach, October 2003  Figure 3. Booker Creek reach, March 2004  
 
The flow within the reach is slow and there is a lack of ripples and flow diversity. The bed 
materials are uniform in size and are mostly sediment and mud.  The heavy sedimentation and 
sediment transport can be attributed to the recent land disturbing construction activities.  (Figure 
4)   
There are two culverts discharging into the creek, one from the detention basin to the east of the 
creek and the other from the culvert under Weaver Dairy Road. The channelization of the creek 
is altering the natural bankfull and flood patterns that help to maintain physical habitat for plants 
and animals.   
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A large riparian buffer exists on either side of the creek; however there are many downed trees in 
the area, possibly due to construction related disturbances.  The buffer does provide filtering 
capability for the adjacent areas, but storm runoff from the upstream development is channeled 
directly into the creek through stormdrains.  Large trees in the buffer provide shading to over 
75% of the stream, however, some upstream portions, including the detention pond, are fully 
exposed to sunlight.  Shading is essential in maintaining a 
healthy creek and supporting aquatic life because it helps to 
keep water temperatures low, and dissolved oxygen levels 
high.   
 
The banks are highly unstable and range in height from 1 to 
4 feet.  There is excessive erosion and bank slumping due to 
a lack of vegetation at the base of the banks, which would 
act to help stabilize the soil.  In addition, there are 
numerous fallen trees and many slope failures. (Figure 5)    
 
While there is very little water flow, it is clear and lacks any 
oil sheen or film.  In addition, there appears to be no 
excessive nutrient loading and there is moderate algal 
growth on submerged logs.   
 
 
There is a lack of instream fish cover and there 
are constructed barriers to fish movement.  If 
the baseflow level rises, fish would find shelter 
in undercut banks and under overhanging logs 
and vegetation, but would not be able to swim 
beyond the riprap and storm culverts.  Further, 
the lack of pools within the reach limits fish 
resting and feeding sites.  The undercut banks 
and submerged logs do provide some habitat for 
macroinvertebrate and insects.   
 
 
The Stream Visual Assessment score for this reach is 4.09, which falls in the Low category of 
stream health.  The main causes for the low score result from the channel condition, bank 
stability, and inadequate fish and insect habitat available.  The causes of the problems can be 
associated with the upstream channel diversions and the resulting channelization of the reach.  
Further, the upstream detention ponds are reducing the base flow and limiting flow diversity and 
wildlife habitat.  The detention ponds upstream of this reach will continue to significantly impact 
the health of the stream during both wet and dry weather conditions.  During periods of little 
rainfall, the baseflow in the stream will be too low to support wildlife and the creek will continue 
to cut down into the bed.  During rain events the creek will be inundated with flow causing 
serious bank erosion and sedimentation.  
 
 
Figure 5. Bank slumping and erosion  
Figure 4. Sedimentation and downcutting 
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4.4.2 Crow Branch Subbasin 
 
Crow Branch subbasin is 654 acres with 8% impervious cover. (Doll, 2003) This subbasin was 
selected to represent baseline conditions within the watershed. A reach was selected in the most 
downstream portion of the subbasin, directly above the convergence point with the Lake Ellen 
discharge. After conducting a visual assessment, land uses within the area were determined to be 
approximately 75% forested and 25% residential.  The active channel width is approximately 5 ft 
and the dominant substrates are boulders, gravel and sand.   
 
The stream channel in this reach is healthy as it meanders 
between boulders and old trees. (Figure 6)  The channel is 
shallow and water has access to the floodplain in times of 
high volume flows.  However, the northern bank is 
dominated by boulders and a steep slope, forcing all flood 
waters to the southern bank.  The southern bank is the 
sewer easement that has been mostly cleared of natural 
vegetation. (Figure 7)  In flood events, this becomes an 
issue as there is little material to slow the flow.   
 
The filtering function of the riparian buffer is also impacted 
in the easement as the soil is compacted and has little 
vegetation to filter pollutants.  The banks on both sides of 
the stream are low and stable, and are held in place by 
rootmats and boulders.      
 
The water in this reach is very clear and there is no oily 
sheen or film present on the surface.  There is some algal growth on submerged rocks but no 
evidence nutrient loading or algal blooms.   
 
Fish movement is impacted in this reach due to both natural and constructed barriers. The 
varying topography and rocky substrate limit movement throughout the reach, while the culvert 
located upstream disconnects upstream and downstream populations.  There are many in-stream 
fish covers available within the reach including large woody debris, overhanging vegetation, 
boulders and cobble and riffles.  Pools, which are important for fish resting and feeding, are also 
present but are shallow (less than 3ft deep).  The stream bed substrate is diverse and stable and is 
therefore an excellent habitat for macroinvertebrates and insects.  There is fine woody debris, 
submerged logs and rocks, leaf packs, and small undercut banks.  The varying substrate is also 
ideal for birds and other wildlife. (Figure 8) 
 
Riffles are abundant in this reach and are the result of the grade changes and rocky substrate.  
The rocks are less than 20% embedded in silt in the creek bed, which creates an ideal habitat for 
macroinvertebrate and supports fish spawning areas.  The reach is well shaded with between 
50% and 75% canopy cover.  
 
Figure 6.  Healthy stream channel 
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The Stream Visual Assessment score for this reach is 7.92, which falls in the Good range for 
stream health.  The high score is due to the healthy channel and bank stability along with the 
water quality and habitat opportunities.  The riparian zone, specifically the sewer easement 
running the length of the southern bank, is the main concern in this reach.  To mitigate any high 
velocities associated with floodwaters and to increase the buffers filtering capacity, native 
species should be replanted along the easement. 
4.4.3 Lower Booker Creek Subbasin  
 
The Lower Booker Creek Subbasin is the most developed with an impervious level of 26% in its 
1,205 acres.  In addition, 6.6% of the floodplain within this subbasin is occupied by buildings. 
(Doll, 2003)  This subbasin was selected for investigation of the impacts of historical stream 
alterations and development in a watershed. A reach was selected in a downstream portion of the 
subbasin, below the major stream channeling and impervious surfaces. After conducting a visual 
assessment, land uses within the area were determined to be approximately 90% forested and 
10% residential.  The active channel width is approximately 10 ft and the dominant substrates are 
boulders, silt and mud.   
 
The channel in this reach is straight and there 
is evidence of past widening and downcutting.  
The channel is deeply incised and banks are 
approximately 4 ft above baseflow levels. 
(Figure 9)  This reach is downstream of all 
Booker Creek tributaries and is prone to high 
volumes and velocities.  However, the stream 
does have access to the floodplain.  During 
heavy storm events, the bankfull flows 
regularly spill into the floodplain.  The 
riparian zone on both banks consists of 
natural, stable vegetation, which can help 
dissipate the stormwater velocities in flood 
Figure 7.  Sewer line and easement Figure 8.  Wildlife enjoying the creek 
Figure 9.  Channel straightening and presence of high 
banks 
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events and may help to filter pollutants from neighboring areas.  However, most water entering 
this reach is channeled through stromdrains upstream, therefore bypassing the riparian buffer.      
 
The banks along this reach are moderately unstable and some slope failures are apparent. (Figure 
10) Tree roots are exposed along the banks and banks are slumping, causing treefall. (Figure 11)      
 
 
The water has a slightly green hue but no excessive algal growth is present.  The water is clear 
and objects are visible at a depth of 3 ft.  While there are no barriers to fish movement in this 
reach of the stream, there are constructed culverts and channels directly upstream that prevent 
movement.  However, this reach is highly suitable for fish populations due to the adequate 
instream cover and water depth.  Overhanging vegetation, thick root mats, and occasional gravel 
and boulders provide adequate hiding and spawning areas, despite the lack of pools. (Figure 12) 
 
The undercut banks and occasional boulders provide 
some habitat for macroinvertebrates and insects; 
however, during high volume storm events these 
areas will most likely be disturbed, disrupting stable 
habitat sites.  The canopy cover in this reach is 
approximately 75%, but due to poorly shade sections 
directly upstream, water temperatures may be higher 
than would be expected.   
 
The Stream Visual Assessment score for this reach is 
4.73, which falls in the Poor range for stream health.  
The low score reflects the poor channel condition 
and bank stability.  These factors are most likely due 
to the high level of impervious surfaces and 
development in the floodplain upstream.  Removing 
upstream culverts along with bank re-vegetation 
along this reach may improve the channel and bank 
conditions.     
 
  
Figure 11.  Exposed tree roots and tree slopingFigure 10.  Slope failure and bank erosion 
Figure 12.  Overhanging vegetation suitable for fish 
hiding 
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4.5 Evaluation of the Stream Visual Assessment Protocol 
 
The Stream Visual Assessment Protocol is a useful tool for measuring stream health.  The field 
investigator evaluates the stream bed, bank, riparian zone, along with the water quality and 
habitat.  The ranges within each factor are clearly defined and there is rational procedure for 
rating each.  However, there may be a problem of underscoring the stream health variables.  If 
the evaluator scores the reaches poorly, or the reaches are severely disturbed and result in a low 
score, the final score will not be useful to compare reaches. In this case, the individual variable 
scores will be more informative.  For example, if two reaches perform poorly, as is the case in 
the Lake Ellen and Lower Booker Creek subbasins, the differences in channel condition and 
bank stability in the two subbasins is a more useful comparison.   
 
The Stream Visual Assessment Protocol focuses only on the immediate area of reach, and 
specifically the stream health.  In crafting a watershed plan it is also important to think about the 
adjacent land uses and what could be causing the problems upstream.  It is also important to 
reflect on the social environment around the reach.  Recreational opportunities and uses, as well 
as perceptions about the area and impacts due to low flows or flooding should be addressed.   
 
While this protocol does not require extensive training to use, the field investigator should be 
familiar with the factors to be evaluated prior to visiting the evaluation sites.  To achieve 
accurate scoring, it is essential that the evaluator read the factor descriptions and know what 
clues to look for to score each variable.      
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Appendix 1. Volunteer Monitoring Checklists 
 
1. Haw River Assembly  
2. Eno River Association 
 
 
Haw River Watch Survey
Return to: River Watch, P.O. Box 25, Saxapahaw, NC 27340
(919) 542-3827     E-mail: riverwatch@hawriver.org
The purpose of this form is to aid you in gathering and recording important data about the health of your stream.  By
keeping accurate and consistent records of your observations and data from your macroinvertebrate count, you can
document changes in water quality.  Refer to the insect reference card and monitoring instructions to learn how to find and
identify stream macroinvertebrates and how to complete this form.
SECTION A.  Fill in this section each time you do a sampling of your stream.
Team Name _________________________________   Site ID _________________  # of participants _____________
Stream ________________________________   Location ________________________________________________
County _______________________  Survey leader ______________________________   Phone # _______________
Survey Leader e-mail:_____________________________________ Survey Scribe _____________________________
Date ____________________    Start time _____________   End time _____________     Air temperature _________
Flow rate: q High     q Normal      q Low     q Negligible        Type of survey: q Snapshot      q Waterdog ____________
pH  ________     Water temperature _________ Weather conditions (last 3 days) __________________________________
For Chemical Testing: Dissolved oxygen _________   Nitrate _________ Phosphate _________   Conductivity __________
Macroinvertebrate Count
Search several likely habitats: examine stones in riffle areas; use kick net to sample bottom in several places; and sample underbank, leaf
mat, and woody debris.  Use letters codes (A = 1-9, B = 10-99, C = 100 or more) to record the numbers of organisms found.  Add up the
number of letters in each column and multiply by the indicated index value.  The following columns are divided based on the organisms'
sensitivity to pollution.
Compare the total index value to the following ranges of numbers to determine the water quality of your stream. Good water quality is
indicated by a variety of different kinds of organisms, with no one kind making up the majority of the sample. Although the A, B, and
C ratings do not contribute to the water quality rating, record them to see how  your macroinvertebrate populations change over time.
WATER QUALITY RATING
________  Excellent (>22)      ________  Good (17-22)        ________  Fair (11-16)        ________  Poor (<11)
Data enterer: __________
Date entered:__________
      Office use only
SENSITIVE
   ________   caddisfly larvae
   ________   hellgrammite
   ________   mayfly nymphs
   ________   gilled snails
   ________   riffle beetle adult
   ________   stonefly nymphs
   ________   water penny larvae
    ________   # letters times 3 =
    ________  index value
SOMEWHAT SENSITIVE
   ________   beetle larvae
   ________   clams
   ________   crane fly larvae
   ________   crayfish
   ________   damselfly nymphs
   ________   dragonfly nymphs
   ________   scuds
   ________   sowbugs
   ________   fishfly larvae
   ________   alderfly larvae
   ________   atherix
   ________   # letters times 2 =
   ________   index value
     Now  add together the three index values from the columns for your total index value.  Total index value = _____________
TOLERANT
   ________   aquatic worms
   ________   blackfly larvae
   ________   leeches
   ________   midge larvae
   ________   pouch (& other) snails
    ________   # letters times 1 =
    ________   index value
Wildlife      Bivalve shells collected? o yes    o no             Fish seen? o yes    o no
Signs of beaver? o yes   o no   If yes, describe:____________________________________________________________
Signs of other wildlife observed:  ________________________________________________________________________
Stream Description
SECTION B.  Below are items that don't change often.  Fill in this section on your first survey, and  be sure to keep
a copy to refer to.  Thereafter, fill in an item only if it changes.
Average stream width  _________________ ft.  Average stream depth_________________ ft.
Land Uses in the Watershed:   Record all land uses observed in the watershed area
nearby upstream and surrounding  your sampling site.  Indicate whether the following land uses have a high (H), moderate (M),
slight (S), or none (N) potential to impact the quality of your stream.  If the land use is not present in your watershed, leave the space
blank.
Are there any discharging pipes? o no     o  yes.  If yes, how  many?  _____
What type of pipes are they?  o runoff (field or stormwater)  _______________________
o  sewage treatment  ______________________     o  industrial: type of industry  _________________________________________
Describe amount of garbage in and around the stream as % of ground cover.  Describe type of garbage in and around stream.
___________________________________________________________________________________________________________
Other comments on your stream's health and condition:  ___________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
Stream bed deposit (bottom)
o grey
o orange/red
o yellow
o black
o brown
o silt
o sand
o other  ______________
Odor:
o rotten eggs
o musky
o oil
o sewage
o other ____________
o none
Describe algae:
o light green
o dark green
o brown coated
o matted on stream bed
o hairy
Surface water appearance
o clear
o clear, but tea-colored
o colored sheen (oily)
o foamy
o milky
o muddy
o black
o grey
o other  ______________
Stream channel  shade:
o >80% excellent
o 50%-80% high
o 20%-49% moderate
o <20% almost none
% bank covered by plants, rocks     Good      Fair      Poor
and logs (no exposed soil) is:             >70%   30-70%   <30%
Stream banks (sides) ______ ______ ______
Top bank (slope and floodplain) ______ ______ ______
Stream bank composition (=100%):
   _______  % trees
   _______  % shrubs
   _______  % grass
   _______  % bare soil
   _______  % rocks
   _______  % other ____________
Stream bank  erosion:
o  >80% severe
o 50%-80% high
o 20%-49% moderate
o <20% slight
Riffle composition (=100%):
  _______  % silt (mud)
  _______  % sand (1/16" - 1/4" grains)
  _______  % gravel (1/4" - 2" stones)
  _______  % cobbles (2" - 10" stones)
  _______  % boulders (>10" stones)
o Oil & gas drilling
o Housing developments
o Forest
o Logging
o Urban uses (parking lots,
      highways, etc.
o Sanitary landfill
o Active construction
o Mining (types) ____________
o Cropland (types)
_________________________
o Trash dump
o Fields
o Livestock pasture
o Animal operation(s) (types)
__________________________
o Other _____________________
__________________________
__________________________
  
Eno River Watch 
A volunteer water quality monitoring project of the Eno River Association 
 
The data collected on this form is a record of the conditions at your monitoring site.  
By keeping accurate records of your observations and data from your macroinvertebrate count,  
we will be able to document changes in water quality. 
 
Sampling site name: ____________________________ Site ID code: ____________________ 
Sampling location: _____________________________ Number of participants: ____________ 
Group contact name: ___________________________ Contact phone #: (____) _____-______ 
Sampling Date: _______ / _______ /_______ (mm/dd/yy) Sampling Time: _____________AM / PM 
Observations and Measurements: 
 
Water Flow-rate        
! High     ! Normal    ! Low 
Water appearance    
! Clear    ! Cloudy    ! Muddy 
 
Air Temperature    ______ °F   OR _____   °C 
 
Water Temperature______ °F  OR _____  °C 
Description of the sampling site: 
!  Meandering   
!  Straight 
! Shallow, with riffles  
! Deep, no riffles 
! Other descriptions of the river:  
Stream bank erosion & observations: 
!  >80% severe 
!  50  80% high 
!  20  49% moderate 
!  <20% slight 
!  Other bank observations:
Weather in the past 24 hours: 
!  Storm, with heavy rain 
!  Steady rain 
!  Intermittent showers 
!  Overcast 
!  Clear / sunny 
Weather at time of sampling: 
DO NOT SAMPLE DURING HEAVY RAINS. 
! Steady rain 
!  Intermittent showers 
!  Overcast 
! Clear / sunny 
Observations of the water: 
               None         Some    Extensive 
Odor   _______   ________    ________ 
Algae   _______   ________    ________ 
Surface Film____   ________    ________ 
Land Use at sampling site (check all that are 
present): 
! Park Land  ! Pasture land 
! Housing  ! Crop land 
! Commercial  ! other (type) _________ 
                          __________________ 
 
 
 
..  Macroinvertebrate count on following page
  
Please refer to the Save Our Streams Monitors Guide and laminated  
Stream Insect & Crustacean card for detailed instructions. 
 
Macroinvertebrate Count 
Check one: 
!  Rocky Bottom Sampling  Select a riffle where the water is not running too fast, the streambed consists of 
cobbled-sized stones or larger, and the water depth is between 3  12 inches. Take three samples in the same 
general area using the kick net.  Check all indicator species found and calculate the water quality rating (see below). 
 
!  Muddy Bottom Sampling  Take the indicated number of scoops with your D-frame net from each habitat:  
1. Banks & vegetated edge  10 scoops. 
2. Woody debris with organic matter  4 scoops. 
3. Silt/sand/gravel substrate  3 scoops. 
4. Silty bottom with organic matter  3 scoops. 
 
Check the boxes (below) beside each species found, and write the letter code in the blank space to 
record the number of each species found in your sample:  A= 1  9 / B = 10  99 / C = 100+ 
These numbers will be used to track populations, but are not used in the water quality rating calculation. 
 
Sensitive to Pollution 
! _____ Caddisfly larvae 
! _____ Hellgrammite 
! _____ Mayfly nymph 
! _____ Gilled snails  
! _____ Riffle beetle adult 
! _____ Stonefly nymph 
! _____ Water penny larvae 
 
 
 
 
 
# of Boxes checked x 3 = ___  
Index value 1 
 
Somewhat sensitive  
! _____ Beetle larvae 
! _____ Clams 
! _____ Crane fly larvae 
! _____ Crayfish 
! _____ Damselfly nymph  
! _____ Dragonfly nymph 
! _____ Scuds 
! _____ Sowbugs 
! _____ Fishfly larvae 
! _____ Alderfly larvae 
! _____ Watersnipe larvae 
 
# of Boxes checked x 2 = ___ 
Index value 2 
Tolerant of Pollution 
! _____ Aquatic worms 
! _____ Blackfly larvae 
! _____ Leeches 
! _____ Midge larvae 
! _____ Pouch & other snails  
 
 
 
 
 
 
 
# of Boxes checked x 1 = ___ 
Index value 3 
WATER QUALITY RATING 
Index values 1 + 2 + 3 = Total Index Value ________ 
! EXCELLENT (>22) ! GOOD (17 - 22)  ! FAIR (11 - 16)  ! POOR (<11) 
 
Other observations and comments (attach additional pages if needed):___________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
Thank you for being an Eno River Watcher! 
Please return this form to: Eno River Association, 4419 Guess Rd, Durham, NC 27712 
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Appendix 2. USDA Stream Visual Assessment Protocol 
 
Stream Visual
Assessment Protocol
United States
Department of
Agriculture
Natural
Resources
Conservation
Service
National Water and Climate Center
Technical Note 99–1
(NWCC Technical Note 99–1, Stream Visual Assessment Protocol, December 1998) 1
Stream Visual Assessment Protocol
Introduction
This assessment protocol provides a basic level of
stream health evaluation. It can be successfully ap-
plied by conservationists with little biological or
hydrological training. It is intended to be conducted
with the landowner and incorporates talking points for
the conservationist to use during the assessment. This
protocol is the first level in a four-part hierarchy of
assessment protocols. Tier 2 is the NRCS Water Qual-
ity Indicators Guide, Tier 3 is the NRCS Stream Eco-
logical Assessment Field Handbook, and Tier 4 is the
intensive bioassessment protocol used by your State
water quality agency.
This protocol provides an assessment based primarily
on physical conditions within the assessment area. It
may not detect some resource problems caused by
factors located beyond the area being assessed. The
use of higher tier methods is required to more fully
assess the ecological condition and to detect problems
originating elsewhere in the watershed. However,
most landowners are mainly interested in evaluating
conditions on their land, and this protocol is well
suited to supporting that objective.
What makes for a healthy
stream?
A stream is a complex ecosystem in which several
biological, physical, and chemical processes interact.
Changes in any one characteristic or process have
cascading effects throughout the system and result in
changes to many aspects of the system.
Some of the factors that influence and determine the
integrity of streams are shown in figure 1. Often sev-
eral factors can combine to cause profound changes.
For example, increased nutrient loads alone might not
cause a change to a forested stream. But when com-
bined with tree removal and channel widening, the
result is to shift the energy dynamics from an aquatic
biological community based on leaf litter inputs to one
based on algae and macrophytes. The resulting chemi-
cal changes caused by algal photosynthesis and respi-
ration and elevated temperatures may further contrib-
ute to a completely different biological community.
Many stream processes are in a delicate balance. For
example, stream power, sediment load, and channel
roughness must be in balance. Hydrologic changes
that increase stream power, if not balanced by greater
channel complexity and roughness, result in "hungry"
water that erodes banks or the stream bottom. In-
creases in sediment load beyond the transport capac-
ity of the stream leads to deposition, lateral channel
movement into streambanks, and channel widening.
Most systems would benefit from increased complex-
ity and diversity in physical structure. Structural
complexity is provided by trees fallen into the channel,
overhanging banks, roots extending into the flow,
pools and riffles, overhanging vegetation, and a variety
of bottom materials. This complexity enhances habitat
for organisms and also restores hydrologic properties
that often have been lost.
Chemical pollution is a factor in most streams. The
major categories of chemical pollutants are oxygen
depleting substances, such as manure, ammonia, and
organic wastes; the nutrients nitrogen and phospho-
rus; acids, such as from mining or industrial activities;
and toxic materials, such as pesticides and salts or
metals contained in some drain water. It is important
to note that the effects of many chemicals depend on
several factors. For example, an increase in the pH
caused by excessive algal and aquatic plant growth
may cause an otherwise safe concentration of ammo-
nia to become toxic. This is because the equilibrium
concentrations of nontoxic ammonium ion and toxic
un-ionized ammonia are pH-dependent.
Finally, it is important to recognize that streams and
flood plains need to operate as a connected system.
Flooding is necessary to maintain the flood plain
biological community and to relieve the erosive force
of flood discharges by reducing the velocity of the
water. Flooding and bankfull flows are also essential
for maintaining the instream physical structure. These
events scour out pools, clean coarser substrates
(gravel, cobbles, and boulders) of fine sediment, and
redistribute or introduce woody debris.
What's the stream type?
A healthy stream will look and function differently in
different parts of the country and in different parts of
the landscape. A mountain stream in a shale bedrock
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is different from a valley stream in alluvial deposits.
Coastal streams are different from piedmont streams.
Figuring out the different types of streams is called
stream classification. Determining what types of
streams are in your area is important to assessing the
health of a particular stream.
There are many stream classification systems. For the
purpose of a general assessment based on biology and
habitat, you should think in terms of a three-level
classification system based on ecoregion, drainage
area, and gradient. Ecoregions are geographic areas in
which ecosystems are expected to be similar. A na-
tional-level ecoregion map is available, and many
states are working to develop maps at a higher level of
resolution. Drainage area is the next most important
factor to defining stream type. Finally, the slope or
gradient of the reach you are assessing will help you
determine the stream type. If you are familiar with
another classification system, such as Rosgen or
Montgomery/Buffington, you should use that system.
This protocol may have been adjusted by your state
office to reflect stream types common in your area.
Reference sites
One of the most difficult issues associated with stream
ecosystems is the question of historic and potential
conditions. To assess stream health, we need a bench-
mark of what the healthy condition is. We can usually
assume that historic conditions were healthy. But in
areas where streams have been degraded for 150 years
or more, knowledge of historic conditions may have
been lost. Moreover, in many areas returning to his-
toric conditions is impossible or the historic condi-
tions would not be stable under the current hydrology.
Therefore, the question becomes what is the best we
can expect for a particular stream. Scientists have
grappled with this question for a long time, and the
Figure 1 Factors that influence the integrity of streams (modified from Karr 1986)
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consensus that has emerged is to use reference sites
within a classification system.
Reference sites represent the best conditions attain-
able within a particular stream class. The identifica-
tion and characterization of reference sites is an
ongoing effort led in most states by the water quality
agency. You should determine whether your state has
identified reference sites for the streams in your area.
Such reference sites could be in another county or in
another state. Unless your state office has provided
photographs and other descriptive information, you
should visit some reference sites to learn what healthy
streams look like as part of your skills development.
Visiting reference sites should also be part of your
orientation after a move to a new field office.
Using this protocol
This protocol is intended for use in the field with the
landowner. Conducting the assessment with the land-
owner gives you the opportunity to discuss natural
resource concerns and conservation opportunities.
Before conducting the assessment, you should deter-
mine the following information in the field office:
• ecoregion (if in use in your State)
• drainage area
• stream gradients on the property
• overall position on the landscape
Your opening discussion with landowners should start
by acknowledging that they own the land and that you
understand that they know their operation best. Point
out that streams, from small creeks to large rivers, are
a resource that runs throughout the landscape—how
they manage their part of the stream affects the entire
system. Talk about the benefits of healthy streams and
watersheds (improved baseflow, forage, fish, water-
fowl, wildlife, aesthetics, reduced flooding down-
stream, and reduced water pollution). Talk about how
restoring streams to a healthy condition is now a
national priority.
Explain what will happen during the assessment and
what you expect from them. An example follows:
This assessment will tell us how your stream is
doing. We’ll need to look at sections of the stream that
are representative of different conditions. As we do
the assessment we’ll discuss how the functioning of
different aspects of the stream work to keep the sys-
tem healthy. After we’re done, we can talk about the
results of the assessment. I may recommend further
assessment work to better understand what’s going
on. Once we understand what is happening, we can
explore what you would like to accomplish with your
stream and ideas for improving its condition, if
necessary.
You need to assess one or more representative
reaches. A reach is a length of stream. For this proto-
col, the length of the assessment reach is 12 times the
active channel width. The reach should be representa-
tive of the stream through that area. If conditions
change dramatically along the stream, you should
identify additional assessment reaches and conduct
separate assessments for each.
As you evaluate each element, try to work the talking
points contained in the scoring descriptions into the
conversation. If possible, involve the owner by asking
him or her to help record the scores.
The assessment is recorded on a two-page worksheet.
A completed worksheet is shown in figure 2. (A
worksheet suitable for copying is at the end of this
note.) The stream visual assessment protocol work-
sheet consists of two principal sections: reach identifi-
cation and assessment. The identification section
records basic information about the reach, such as
name, location, and land uses. Space is provided for a
diagram of the reach, which may be useful to locate
the reach or illustrate problem areas. On this diagram
draw all tributaries, drainage ditches, and irrigation
ditches; note springs and ponds that drain to the
stream; include road crossings and note whether they
are fords, culverts, or bridges; note the direction of
flow; and draw in any large woody debris, pools, and
riffles.
The assessment section is used to record the scores
for up to 15 assessment elements. Not all assessment
elements will be applicable or useful for your site. Do
not score elements that are not applicable. Score an
element by comparing your observations to the de-
scriptions provided. If you have difficulty matching
descriptions, try to compare what you are observing to
the conditions at reference sites for your area.
The overall assessment score is determined by adding
the values for each element and dividing by the num-
ber of elements assessed. For example, if your scores
add up to 76 and you used 12 assessment elements,
you would have an overall assessment value of 6.3,
which is classified as fair. This value provides a nu-
merical assessment of the environmental condition of
the stream reach. This value can be used as a general
statement about the "state of the environment" of the
stream or (over time) as an indicator of trends in
condition.
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Figure 2 Stream visual assessment protocol worksheet
Owners name  ___________________________________  Evaluator's name_______________________________ Date ________________
Stream name  _______________________________________________  Waterbody ID number  ____________________________________
Reach location  _____________________________________________________________________________________________________
__________________________________________________________________________________________________________________
Ecoregion ___________________________________  Drainage area _______________________  Gradient__________________________
Applicable reference site  _____________________________________________________________________________________________
Land use within drainage (%):  row crop ______  hayland ______  grazing/pasture _______  forest ______   residential _______
confined animal feeding operations ______  Cons. Reserve ________  industrial _______  Other: _________________
Weather conditions-today ______________________________________ Past 2-5 days __________________________________________
Active channel width ______________________ Dominant substrate:  boulder ______  gravel ______  sand ______  silt ______  mud ______
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Figure 2 Stream visual assessment protocol worksheet—Continued
Channel condition
Hydrologic alteration
Riparian zone
Bank stability
Water appearance
Nutrient enrichment
Barriers to fish movement
Instream fish cover
Pools
Invertebrate habitat
Assessment Scores
Canopy cover
Manure presence
Salinity
Riffle embeddedness
Marcroinvertebrates
Observed (optional)
Score only if applicable
<6.0 Poor 
6.1-7.4 Fair
7.5-8.9 Good
>9.0 Excellent
Suspected causes of observed problems_____________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
Recommendations______________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
(Total divided by number scored)
Overall score
10
1
1
5
5
3
3
3
7
7
10
10
5.476/14
This reach is typical of the reaches on the property. Severely
Install 391-Riparian Forest Buffer.  Need to encourage livestock away from 
3
8
degraded riparian zones lack brush, small trees.  Some bank problems from livestock access.
Channel may be widening due to high sediment load.  Does not appear to be downcutting.
stream using water sources and shade or exclude livestock.  Concentrated flows off fields
need to be spread out in zone 3 of buffer.  Relocate fallen trees if they deflect current into
bank–use as stream barbs to deflect current to maintain channel.
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Reach description
The first page of the assessment worksheet records
the identity and location of the stream reach. Most
entries are self-explanatory. Waterbody ID and
ecoregion should be filled out only if these identifica-
tion and classification aids are used in your state.
Active channel width can be difficult to determine.
However, active channel width helps to characterize
the stream. It is also an important aspect of more
advanced assessment protocols; therefore, it is worth
becoming familiar with the concept and field determi-
nation. For this protocol you do not need to measure
active channel width accurately — a visual estimate of
the average width is adequate.
Figure 3 Baseflow, bankfull, and flood plain locations (Rosgen 1996)
Active channel width is the stream width at the
bankfull discharge. Bankfull discharge is the flow rate
that forms and controls the shape and size of the
active channel. It is approximately the flow rate at
which the stream begins to move onto its flood plain if
the stream has an active flood plain. The bankfull
discharge is expected to occur every 1.5 years on
average. Figure 3 illustrates the relationship between
baseflow, bankfull flow, and the flood plain. Active
channel width is best determined by locating the first
flat depositional surface occurring above the bed of
the stream (i.e., an active flood plain). The lowest
elevation at which the bankfull surface could occur is
at the top of the point bars or other sediment deposits
in the channel bed. Other indicators of the bankfull
surface include a break in slope on the bank, vegeta-
tion change, substrate, and debris. If you are not
trained in locating the bankfull stage, ask the land-
owner how high the water gets every year and observe
the location of permanent vegetation.
Flood plain Flood plain
BankfullBankfull
Baseflow
Baseflow
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Scoring descriptions
Each assessment element is rated with a value of 1 to
10. Rate only those elements appropriate to the
stream. Using the Stream Visual Assessment Protocol
worksheet, record the score that best fits the observa-
tions you make based on the narrative descriptions
provided. Unless otherwise directed, assign the lowest
score that applies. For example, if a reach has aspects
Stream meandering generally increases as the gradient
of the surrounding valley decreases. Often, develop-
ment in the area results in changes to this meandering
pattern and the flow of a stream. These changes in
turn may affect the way a stream naturally does its
work, such as the transport of sediment and the devel-
opment and maintenance of habitat for fish, aquatic
insects, and aquatic plants. Some modifications to
stream channels have more impact on stream health
than others. For example, channelization and dams
affect a stream more than the presence of pilings or
other supports for road crossings.
Active downcutting and excessive lateral cutting are
serious impairments to stream function. Both condi-
tions are indicative of an unstable stream channel.
Usually, this instability must be addressed before
committing time and money toward improving other
stream problems. For example, restoring the woody
vegetation within the riparian zone becomes increas-
ingly difficult when a channel is downcutting because
banks continue to be undermined and the water table
drops below the root zone of the plants during their
growing season. In this situation or when a channel is
fairly stable, but already incised from previous down-
cutting or mechanical dredging, it is usually necessary
to plant upland species, rather than hydrophytic, or to
apply irrigation for several growing seasons, or both.
Extensive bank-armoring of channels to stop lateral
cutting usually leads to more problems (especially
downstream). Often stability can be obtained by using
a series of structures (barbs, groins, jetties, deflectors,
weirs, vortex weirs) that reduce water velocity, deflect
currents, or act as gradient controls. These structures
are used in conjunction with large woody debris and
woody vegetation plantings. Hydrologic alterations are
described next.
What to look for: Signs of channelization or straight-
ening of the stream may include an unnaturally
straight section of the stream, high banks, dikes or
berms, lack of flow diversity (e.g., few point bars and
deep pools), and uniform-sized bed materials (e.g., all
cobbles where there should be mixes of gravel and
cobble). In newly channelized reaches, vegetation may
be missing or appear very different (different species,
not as well developed) from the bank vegetation of
areas that were not channelized. Older channelized
reaches may also have little or no vegetation or have
grasses instead of woody vegetation. Drop structures
(such as check dams), irrigation diversions, culverts,
bridge abutments, and riprap also indicate changes to
the stream channel.
Indicators of downcutting in the stream channel
include nickpoints associated with headcuts in the
stream bottom and exposure of cultural features, such
as pipelines that were initially buried under the
stream. Exposed footings in bridges and culvert out-
lets that are higher than the water surface during low
flows are other examples. A lack of sediment deposi-
tional features, such as regularly-spaced point bars, is
of several narrative descriptions, assign a score based
on the lowest scoring description that contains indica-
tors present within the reach. You may record values
intermediate to those listed. Some background infor-
mation is provided for each assessment element, as
well as a description of what to look for. The length of
the assessment reach should be 12 times the active
channel width.
Channel condition
Natural channel; no
structures, dikes. No
evidence of down-
cutting or excessive
lateral cutting.
10
Altered channel; <50% of
the reach with riprap and/
or channelization. Excess
aggradation; braided
channel. Dikes or levees
restrict flood plain width.
3
Evidence of past channel
alteration, but with
significant recovery of
channel and banks. Any
dikes or levies are set
back to provide access to
an adequate flood plain.
7
Channel is actively
downcutting or widen-
ing. >50% of the reach
with riprap or channel-
ization. Dikes or levees
prevent access to the
flood plain.
1
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normally an indicator of incision. A low vertical scarp
at the toe of the streambank may indicate down-
cutting, especially if the scarp occurs on the inside of a
meander. Another visual indicator of current or past
downcutting is high streambanks with woody vegeta-
tion growing well below the top of the bank (as a
channel incises the bankfull flow line moves down-
ward within the former bankfull channel). Excessive
bank erosion is indicated by raw banks in areas of the
stream where they are not normally found, such as
straight sections between meanders or on the inside of
curves.
braiding of the channel. Rosgen (1996) defines braid-
ing as a stream with three or more smaller channels.
These smaller channels are extremely unstable, rarely
have woody vegetation along their banks, and provide
poor habitat for stream biota. A split channel, how-
ever, has two or more smaller channels (called side
channels) that are usually very stable, have woody
vegetation along their banks, and provide excellent
habitat.
Conversely, an increase in flood flows or the confine-
ment of the river away from its flood plain (from either
incision or levees) increases the energy available to
transport sediment and can result in bank and channel
erosion.
The low flow or baseflow during the dry periods of
summer or fall usually comes from groundwater
entering the stream through the stream banks and
bottom. A decrease in the low-flow rate will result in a
smaller portion of the channel suitable for aquatic
organisms. The withdrawal of water from streams for
irrigation or industry and the placement of dams often
change the normal low-flow pattern. Baseflow can also
Hydrologic alteration
Bankfull flows, as well as flooding, are important to
maintaining channel shape and function (e.g., sedi-
ment transport) and maintaining the physical habitat
for animals and plants. High flows scour fine sediment
to keep gravel areas clean for fish and other aquatic
organisms. These flows also redistribute larger sedi-
ment, such as gravel, cobbles, and boulders, as well as
large woody debris, to form pool and riffle habitat
important to stream biota. The river channel and flood
plain exist in dynamic equilibrium, having evolved in
the present climatic regime and geomorphic setting.
The relationship of water and sediment is the basis for
the dynamic equilibrium that maintains the form and
function of the river channel. The energy of the river
(water velocity and depth) should be in balance with
the bedload (volume and particle size of the sedi-
ment). Any change in the flow regime alters this bal-
ance.
If a river is not incised and has access to its flood
plain, decreases in the frequency of bankfull and out-
of-bank flows decrease the river's ability to transport
sediment. This can result in excess sediment deposition,
channel widening and shallowing, and, ultimately, in
Flooding every 1.5 to 2
years. No dams, no
water withdrawals, no
dikes or other struc-
tures limiting the
stream's access to the
flood plain. Channel is
not incised.
10
Flooding occurs only
once every 3 to 5 years;
limited channel incision.
or
Withdrawals, although
present, do not affect
available habitat for
biota.
7
Flooding occurs only
once every 6 to 10 years;
channel deeply incised.
or
Withdrawals significantly
affect available low flow
habitat for biota.
3
No flooding; channel
deeply incised or struc-
tures prevent access to
flood plain or dam
operations prevent
flood flows.
or
Withdrawals have
caused severe loss of
low flow habitat.
or
Flooding occurs on a 1-
year rain event or less.
1
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be affected by management and land use within the
watershed — less infiltration of precipitation reduces
baseflow and increases the frequency and severity of
high flow events. For example, urbanization increases
runoff and can increase the frequency of flooding to
every year or more often and also reduce low flows.
Overgrazing and clearcutting can have similar, al-
though typically less severe, effects. The last descrip-
tion in the last box refers to the increased flood fre-
quency that occurs with the above watershed changes.
What to look for: Ask the landowner about the
frequency of flooding and about summer low-flow
conditions. A flood plain should be inundated during
flows that equal or exceed the 1.5- to 2.0-year flow
event (2 out of 3 years or every other year). Be cau-
tious because water in an adjacent field does not
necessarily indicate natural flooding. The water may
have flowed overland from a low spot in the bank
outside the assessment reach.
Evidence of flooding includes high water marks (such
as water lines), sediment deposits, or stream debris.
Look for these on the banks, on the bankside trees or
rocks, or on other structures (such as road pilings or
culverts).
Excess sediment deposits and wide, shallow channels
could indicate a loss of sediment transport capacity.
The loss of transport capacity can result in a stream
with three or more channels (braiding).
This element is the width of the natural vegetation
zone from the edge of the active channel out onto the
flood plain. For this element, the word natural means
plant communities with (1) all appropriate structural
components and (2) species native to the site or intro-
duced species that function similar to native species at
reference sites.
A healthy riparian vegetation zone is one of the most
important elements for a healthy stream ecosystem.
The quality of the riparian zone increases with the
width and the complexity of the woody vegetation
within it. This zone:
• Reduces the amount of pollutants that reach the
stream in surface runoff.
• Helps control erosion.
• Provides a microclimate that is cooler during the
summer providing cooler water for aquatic organ-
isms.
• Provides large woody debris from fallen trees and
limbs that form instream cover, create pools, stabi-
lize the streambed, and provide habitat for stream
biota.
• Provides fish habitat in the form of undercut banks
with the "ceiling" held together by roots of woody
vegetation.
• Provides organic material for stream biota that,
among other functions, is the base of the food chain
in lower order streams.
• Provides habitat for terrestrial insects that drop in
the stream and become food for fish, and habitat
and travel corridors for terrestrial animals.
• Dissipates energy during flood events.
• Often provides the only refuge areas for fish during
out-of-bank flows (behind trees, stumps, and logs).
Riparian zone
Natural vegetation
extends at least
two active channel
widths on each
side.
10
Natural vegetation
extends one active
channel width on
each side.
or
If less than one
width, covers entire
flood plain.
8
Natural vegetation
extends half of the
active channel width
on each side.
5
Natural vegetation
extends a third of
the active channel
width on each side.
or
Filtering function
moderately compro-
mised.
3
Natural vegetation
less than a third of
the active channel
width on each side.
or
Lack of regenera-
tion.
or
Filtering function
severely compro-
mised.
1
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The type, timing, intensity, and extent of activity in
riparian zones are critical in determining the impact on
these areas. Narrow riparian zones and/or riparian
zones that have roads, agricultural activities, residen-
tial or commercial structures, or significant areas of
bare soils have reduced functional value for the
stream. The filtering function of riparian zones can be
compromised by concentrated flows. No evidence of
concentrated flows through the zone should occur or,
if concentrated flows are evident, they should be from
land areas appropriately buffered with vegetated
strips.
What to look for:  Compare the width of the riparian
zone to the active channel width. In steep, V-shaped
valleys there may not be enough room for a flood plain
riparian zone to extend as far as one or two active
channel widths. In this case, observe how much of the
flood plain is covered by riparian zone. The vegetation
must be natural and consist of all of the structural
components (aquatic plants, sedges or rushes, grasses,
forbs, shrubs, understory trees, and overstory trees)
appropriate for the area. A common problem is lack of
shrubs and understory trees. Another common prob-
lem is lack of regeneration. The presence of only
mature vegetation and few seedlings indicates lack of
regeneration. Do not consider incomplete plant com-
munities as natural. Healthy riparian zones on both
sides of the stream are important for the health of the
entire system. If one side is lacking the protective
vegetative cover, the entire reach of the stream will be
affected. In doing the assessment, examine both sides
of the stream and note on the diagram which side of
the stream has problems. There should be no evidence
of concentrated flows through the riparian zone that
are not adequately buffered before entering the ripar-
ian zone.
This element is the existence of or the potential for
detachment of soil from the upper and lower stream
banks and its movement into the stream. Some bank
erosion is normal in a healthy stream. Excessive bank
erosion occurs where riparian zones are degraded or
where the stream is unstable because of changes in
hydrology, sediment load, or isolation from the flood
plain. High and steep banks are more susceptible to
erosion or collapse. All outside bends of streams
erode, so even a stable stream may have 50 percent of
its banks bare and eroding. A healthy riparian corridor
with a vegetated flood plain contributes to bank stabil-
ity. The roots of perennial grasses or woody vegetation
typically extend to the baseflow elevation of water in
streams that have bank heights of 6 feet or less. The
root masses help hold the bank soils together and
physically protect the bank from scour during bankfull
and flooding events. Vegetation seldom becomes
established below the elevation of the bankfull surface
because of the frequency of inundation and the un-
stable bottom conditions as the stream moves its
bedload.
The type of vegetation is important. For example,
trees, shrubs, sedges, and rushes have the type of root
masses capable of withstanding high streamflow
events, while Kentucky bluegrass does not. Soil type at
the surface and below the surface also influences bank
stability. For example, banks with a thin soil cover
over gravel or sand are more prone to collapse than
are banks with a deep soil layer.
Bank stability
Banks are stable; banks
are low (at elevation of
active flood plain); 33% or
more of eroding surface
area of banks in outside
bends is protected by
roots that extend to the
base-flow elevation.
10
Moderately stable; banks
are low (at elevation of
active flood plain); less
than 33% of eroding sur-
face area of banks in
outside bends is protected
by roots that extend to the
baseflow elevation.
7
Moderately unstable;
banks may be low, but
typically are high (flood-
ing occurs 1 year out of 5
or less frequently); out-
side bends are actively
eroding (overhanging
vegetation at top of bank,
some mature trees falling
into steam annually, some
slope failures apparent).
3
Unstable; banks may be
low, but typically are high;
some straight reaches and
inside edges of bends are
actively eroding as well as
outside bends (overhang-
ing vegetation at top of
bare bank, numerous
mature trees falling into
stream annually, numerous
slope failures apparent).
1
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What to look for:  Signs of erosion include unvegetated
stretches, exposed tree roots, or scalloped edges. Evi-
dence of construction, vehicular, or animal paths near
banks or grazing areas leading directly to the water's
edge suggest conditions that may lead to the collapse of
banks. Estimate the size or area of the bank affected
relative to the total bank area. This element may be
difficult to score during high water.
This element compares turbidity, color, and other
visual characteristics with a healthy or reference
stream. The depth to which an object can be clearly
seen is a measure of turbidity. Turbidity is caused
mostly by particles of soil and organic matter sus-
pended in the water column. Water often shows some
turbidity after a storm event because of soil and or-
ganic particles carried by runoff into the stream or
suspended by turbulence. The water in some streams
may be naturally tea-colored. This is particularly true
in watersheds with extensive bog and wetland areas.
Water that has slight nutrient enrichment may support
communities of algae, which provide a greenish color
to the water. Streams with heavy loads of nutrients have
thick coatings of algae attached to the rocks and other
submerged objects. In degraded streams, floating algal
mats, surface scum, or pollutants, such as dyes and oil,
may be visible.
Water appearance
Very clear, or clear but
tea-colored; objects
visible at depth 3 to 6 ft
(less if slightly colored);
no oil sheen on surface;
no noticeable film on
submerged objects or
rocks.
10
Occasionally cloudy,
especially after storm
event, but clears rapidly;
objects visible at depth 1.5
to 3 ft; may have slightly
green color; no oil sheen
on water surface.
7
Considerable cloudiness
most of the time; objects
visible to depth 0.5 to 1.5
ft; slow sections may
appear pea-green; bottom
rocks or submerged ob-
jects covered with heavy
green or olive-green film.
or
Moderate odor of ammo-
nia or rotten eggs.
3
Very turbid or muddy
appearance most of the
time; objects visible to
depth < 0.5 ft; slow mov-
ing water may be bright-
green; other obvious
water pollutants; floating
algal mats, surface scum,
sheen or heavy coat of
foam on surface.
or
Strong odor of chemicals,
oil, sewage, other pollut-
ants.
1
What to look for:  Clarity of the water is an obvious
and easy feature to assess. The deeper an object in the
water can be seen, the lower the amount of turbidity.
Use the depth that objects are visible only if the
stream is deep enough to evaluate turbidity using this
approach. For example, if the water is clear, but only 1
foot deep, do not rate it as if an object became ob-
scured at a depth of 1 foot. This measure should be
taken after a stream has had the opportunity to "settle"
following a storm event. A pea-green color indicates
nutrient enrichment beyond what the stream can
naturally absorb.
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Nutrient enrichment
What to look for: Some aquatic vegetation (rooted
macrophytes, floating plants, and algae attached to
substrates) is normal and indicates a healthy stream.
Excess nutrients cause excess growth of algae and
macrophytes, which can create greenish color to the
water. As nutrient loads increase the green becomes
more intense and macrophytes become more lush and
deep green. Intense algal blooms, thick mats of algae,
or dense stands of macrophytes degrade water quality
and habitat. Clear water and a diverse aquatic plant
community without dense plant populations are opti-
mal for this characteristic.
Nutrient enrichment is often reflected by the types and
amounts of aquatic vegetation in the water. High levels
of nutrients (especially phosphorus and nitrogen)
promote an overabundance of algae and floating and
rooted macrophytes. The presence of some aquatic
vegetation is normal in streams. Algae and macro-
phytes provide habitat and food for all stream animals.
However, an excessive amount of aquatic vegetation is
not beneficial to most stream life. Plant respiration
and decomposition of dead vegetation consume dis-
solved oxygen in the water. Lack of dissolved oxygen
creates stress for all aquatic organisms and can cause
fish kills. A landowner may have seen fish gulping for
air at the water surface during warm weather, indicat-
ing a lack of dissolved oxygen.
Barriers to fish movement
Barriers that block the movement of fish or other
aquatic organisms, such as fresh water mussels, must
be considered as part of the overall stream assess-
ment. If sufficiently high, these barriers may prevent
the movement or migration of fish, deny access to
important breeding and foraging habitats, and isolate
populations of fish and other aquatic animals.
What to look for: Some barriers are natural, such as
waterfalls and boulder dams, and some are developed
by humans. Note the presence of such barriers along
the reach of the stream you are assessing, their size,
and whether provisions have been made for the pas-
sage of fish. Ask the landowner about any dams or
other barriers that may be present 3 to 5 miles up-
stream or downstream. Larger dams are often noted
on maps, so you may find some information even
before going out into the field. Beaver dams generally
do not prevent fish migration. Look for structures that
may not involve a drop, but still present a hydraulic
barrier. Single, large culverts with no slope and suffi-
cient water depth usually do not constitute a barrier.
Small culverts or culverts with slopes may cause high
water velocities that prevent passage.
No barriers
10
Seasonal water
withdrawals inhibit
movement within
the reach
8
Drop structures,
culverts, dams, or
diversions (< 1 foot
drop) within the
reach
5
Drop structures,
culverts, dams, or
diversions (> 1 foot
drop) within 3 miles
of the reach
3
Drop structures,
culverts, dams, or
diversions (> 1
foot drop) within
the reach
1
Clear water along entire
reach; diverse aquatic
plant community in-
cludes low quantities of
many species of macro-
phytes; little algal
growth present.
 10
Fairly clear or slightly
greenish water along
entire reach; moderate
algal growth on stream
substrates.
7
Greenish water along entire
reach; overabundance of
lush green macrophytes;
abundant algal growth,
especially during warmer
months.
3
Pea green, gray, or brown
water along entire reach;
dense stands of macro-
phytes clog stream;
severe algal blooms
create thick algal mats in
stream.
1
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Instream fish cover
Boulders/cobble—Boulders are rounded stones more
than 10 inches in diameter or large slabs more than 10
inches in length; cobbles are stones between 2.5 and
10 inches in diameter.
Undercut banks—Eroded areas extending horizon-
tally beneath the surface of the bank forming underwa-
ter pockets used by fish for hiding and protection.
Thick root mats—Dense mats of roots and rootlets
(generally from trees) at or beneath the water surface
forming structure for invertebrate attachment and fish
cover.
Dense macrophyte beds—Beds of emergent (e.g.,
water willow), floating leaf (e.g., water lily), or sub-
merged (e.g., riverweed) aquatic vegetation thick
enough to provide invertebrate attachment and fish
cover.
Riffles—Area characterized by broken water surface,
rocky or firm substrate, moderate or swift current, and
relatively shallow depth (usually less than 18 inches).
Isolated/backwater pools—Areas disconnected
from the main channel or connected as a "blind" side
channel, characterized by a lack of flow except in
periods of high water.
This assessment element measures availability of
physical habitat for fish. The potential for the mainte-
nance of a healthy fish community and its ability to
recover from disturbance is dependent on the variety
and abundance of suitable habitat and cover available.
What to look for: Observe the number of different
habitat and cover types within a representative sub-
section of the assessment reach that is equivalent in
length to five times the active channel width. Each
cover type must be present in appreciable amounts to
score. Cover types are described below.
Logs/large woody debris—Fallen trees or parts of
trees that provide structure and attachment for aquatic
macroinvertebrates and hiding places for fish.
Deep pools—Areas characterized by a smooth undis-
turbed surface, generally slow current, and deep
enough to provide protective cover for fish (75 to 100%
deeper than the prevailing stream depth).
Overhanging vegetation—Trees, shrubs, vines, or
perennial herbaceous vegetation that hangs immedi-
ately over the stream surface, providing shade and
cover.
>7 cover types
available
10
6 to 7 cover types
available
8
4 to 5 cover types
available
5
2 to 3 cover types
available
3
None to 1 cover
type available
1
Cover types: Logs/large woody debris, deep pools, overhanging vegetation, boulders/cobble, riffles,
undercut banks,  thick root mats, dense macrophyte beds, isolated/backwater pools,
other: ___________________________________.
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Pools
What to look for:  Pool diversity and abundance are
estimated based on walking the stream or probing
from the streambank with a stick or length of rebar.
You should find deep pools on the outside of meander
bends. In shallow, clear streams a visual inspection
may provide an accurate estimate. In deep streams or
streams with low visibility, this assessment character-
istic may be difficult to determine and should not be
scored.
Pools are important resting and feeding sites for fish.
A healthy stream has a mix of shallow and deep pools.
A deep pool is 1.6 to 2 times deeper than the prevailing
depth, while a shallow pool is less than 1.5 times
deeper than the prevailing depth. Pools are abundant if
a deep pool is in each of the meander bends in the
reach being assessed. To determine if pools are abun-
dant, look at a longer sample length than one that is 12
active channel widths in length. Generally, only 1 or 2
pools would typically form within a reach as long as 12
active channel widths. In low order, high gradient
streams, pools are abundant if there is more than one
pool every 4 channel widths.
Stable substrate is important for insect/invertebrate
colonization. Substrate refers to the stream bottom,
woody debris, or other surfaces on which inverte-
brates can live. Optimal conditions include a variety of
substrate types within a relatively small area of the
stream (5 times the active channel width). Stream and
substrate stability are also important. High stream
velocities, high sediment loads, and frequent flooding
may cause substrate instability even if substrate is
present.
What to look for:  Observe the number of different
types of habitat and cover within a representative
subsection of the assessment reach that is equivalent
in length to five times the active channel width. Each
cover type must be present in appreciable amounts to
score.
Insect/invertebrate habitat
Deep and shallow pools
abundant; greater than
30% of the pool bottom
is obscure due to depth,
or the pools are at least
5 feet deep.
10
Pools present, but not
abundant; from 10 to 30%
of the pool bottom is
obscure due to depth, or
the pools are at least 3
feet deep.
7
Pools present, but shal-
low; from 5 to 10% of the
pool bottom is obscure
due to depth, or the pools
are less than 3 feet deep.
3
Pools absent, or the
entire bottom is dis-
cernible.
1
1 to 2 types of habitat. The
substrate is often dis-
turbed, covered, or re-
moved by high stream
velocities and scour or by
sediment deposition.
3
At least 5 types of habitat
available. Habitat is at a
stage to allow full insect
colonization (woody
debris and logs not
freshly fallen).
10
3 to 4 types of habitat.
Some potential habitat
exists, such as overhanging
trees, which will provide
habitat, but have not yet
entered the stream.
7
None to 1 type of habitat.
1
Cover types: Fine woody debris, submerged logs, leaf packs, undercut banks, cobble, boulders,
coarse gravel, other: _________________________________________.
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Do not assess this element if active channel
width is greater than 50 feet. Do not assess this
element if woody vegetation is naturally absent
(e.g., wet meadows).
Shading of the stream is important because it keeps
water cool and limits algal growth. Cool water has a
greater oxygen holding capacity than does warm
water. When streamside trees are removed, the stream
is exposed to the warming effects of the sun causing
the water temperature to increase for longer periods
during the daylight hours and for more days during the
year. This shift in light intensity and temperature
causes a decline in the numbers of certain species of
fish, insects, and other invertebrates and some aquatic
plants. They may be replaced altogether by other
species that are more tolerant of increased light inten-
sity, low dissolved oxygen, and warmer water tem-
perature. For example, trout and salmon require cool,
oxygen-rich water. Loss of streamside vegetation (and
also channel widening) that cause increased water
temperature and decreased oxygen levels are major
contributing factors to the decrease in abundance of
trout and salmon from many streams that historically
supported these species. Increased light and the
warmer water also promote excessive growth of
submerged macrophytes and algae that compromises
the biotic community of the stream. The temperature
at the reach you are assessing will be affected by the
amount of shading 2 to 3 miles upstream.
What to look for:  Try to estimate the portion of the
water surface area for the whole reach that is shaded
by estimating areas with no shade, poor shade, and
shade. Time of the year, time of the day, and weather
can affect your observation of shading. Therefore, the
relative amount of shade is estimated by assuming that
the sun is directly overhead and the vegetation is in
full leaf-out. First evaluate the shading conditions for
the reach; then determine (by talking with the land-
owner) shading conditions 2 to 3 miles upstream.
Alternatively, use aerial photographs taken during full
leaf out. The following rough guidelines for percent
shade may be used:
stream surface not visible ..........................................  >90
surface slightly visible or visible only in patches .. 70 – 90
surface visible, but banks not visible ................... 40 – 70
surface visible and banks visible at times ........... 20 – 40
surface and banks visible ............................................ <20
Canopy cover (if applicable)
Coldwater fishery
Warmwater fishery
Score the following assessment elements
 only if applicable
> 75% of water surface
shaded and upstream 2
to 3 miles generally
well shaded.
10
>50% shaded in reach.
or
>75% in reach, but up-
stream 2 to 3 miles poorly
shaded.
7
20 to 50% shaded.
3
< 20% of water surface in
reach shaded.
1
25 to 90% of water
surface shaded; mix-
ture of conditions.
10
> 90% shaded; full canopy;
same shading condition
throughout the reach.
7
(intentionally blank) < 25% water surface
shaded in reach.
1
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Manure presence (if applicable)
Do not score this element unless livestock opera-
tions or human waste discharges are present.
Manure from livestock may enter the water if livestock
have access to the stream or from runoff of grazing
land adjacent to the stream. In some communities
untreated human waste may also empty directly into
streams. Manure and human waste increase biochemi-
cal oxygen demand, increase the loading of nutrients,
and alter the trophic state of the aquatic biological
community. Untreated human waste is a health risk.
What to look for:  Do not score this element unless
livestock operations or human waste discharges are
present. Look for evidence of animal droppings in or
around streams, on the streambank, or in the adjacent
riparian zone. Well-worn livestock paths leading to or
near streams also suggest the probability of manure in
the stream. Areas with stagnant or slow-moving water
may have moderate to dense amounts of vegetation or
algal blooms, indicating localized enrichment from
manure.
Salinity (if applicable)
Do not assess this element unless elevated salin-
ity from anthropogenic sources is known to
occur in the stream.
High salinity levels most often occur in arid areas
and in areas that have high irrigation requirements.
High salinity can also result from oil and gas well
operations. Salt accumulation in soil causes a break-
down of soil structure, decreased infiltration of water,
and potential toxicity. High salinity in streams affects
aquatic vegetation, macroinvertebrates, and fish. Salts
are a product of natural weathering processes of soil
and geologic material.
(Intentionally blank) Evidence of livestock
access to riparian zone.
5
Occasional manure in
stream or waste storage
structure located on the
flood plain.
3
Extensive amount of
manure on banks or in
stream.
or
 Untreated human waste
discharge pipes present.
1
What to look for:  High salinity levels cause a "burn-
ing" or "bleaching" of aquatic vegetation. Wilting, loss
of plant color, decreased productivity, and stunted
growth are readily visible signs. Other indicators
include whitish salt encrustments on the streambanks
and the displacement of native vegetation by salt-
tolerant aquatic plants and riparian vegetation (such
as tamarix or salt cedar).
(Intentionally blank) Aquatic vegetation may
show significant wilting,
bleaching, leaf burn, or
stunting; dominance of
salt-tolerant streamside
vegetation.
3
Minimal wilting, bleach-
ing, leaf burn, or stunting
of aquatic vegetation;
some salt-tolerant stream-
side vegetation.
5
Severe wilting, bleaching,
leaf burn, or stunting;
presence of only salt-
tolerant aquatic vegeta-
tion; most streamside
vegetation salt tolerant.
1
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Riffle embeddedness
(if applicable)
Gravel or cobble
particles are
< 20% embedded.
10
Gravel or cobble
particles are 20 to
30% embedded.
8
Gravel or cobble
particles are 30 to
40% embedded.
5
Gravel or cobble
particles are >40%
embedded.
3
Riffle is completely
embedded.
1
Do not assess this element unless riffles are
present or they are a natural feature that
should be present.
Riffles are areas, often downstream of a pool, where
the water is breaking over rocks or other debris caus-
ing surface agitation. In coastal areas riffles can be
created by shoals and submerged objects. (This ele-
ment is sensitive to regional differences and should be
related to reference conditions.) Riffles are critical for
maintaining high species diversity and abundance of
insects for most streams and for serving as spawning
and feeding grounds for some fish species. Embedded-
ness measures the degree to which gravel and cobble
substrate are surrounded by fine sediment. It relates
directly to the suitability of the stream substrate as
habitat for macroinvertebrates, fish spawning, and egg
incubation.
What to look for: This assessment characteristic
should be used only in riffle areas and in streams
where this is a natural feature. The measure is the
depth to which objects are buried by sediment. This
assessment is made by picking up particles of gravel
or cobble with your fingertips at the fine sediment
layer. Pull the particle out of the bed and estimate
what percent of the particle was buried. Some streams
have been so smothered by fine sediment that the
original stream bottom is not visible. Test for complete
burial of a streambed by probing with a length of
rebar.
Macroinvertebrates observed
Very reduced number of
species or near absence of
all macroinvertebrates.
– 3
Community dominated by
Group I or intolerant
species with good species
diversity. Examples
include caddisflies, may-
flies, stoneflies, hellgram-
mites.
15
Community dominated by
Group II or facultative
species, such as damsel-
flies, dragonflies, aquatic
sowbugs, blackflies,
crayfish.
6
Community dominated by
Group III or tolerant spe-
cies, such as midges,
craneflies, horseflies,
leeches, aquatic earth-
worms, tubificid worms.
2
This important characteristic reflects the ability of the
stream to support aquatic invertebrate animals. How-
ever, successful assessment requires knowledge of the
life cycles of some aquatic insects and other macro-
invertebrates and the ability to identify them. For this
reason, this is an optional element. The presence of
intolerant insect species (cannot survive in polluted
water) indicates healthy stream conditions.  Some
kinds of macroinvertebrates, such as stoneflies, may-
flies, and caddisflies, are sensitive to pollution and do
not live in polluted water; they are considered
Group I. Another group of macroinvertebrates, known
as Group II or facultative macroinvertebrates, can
tolerate limited pollution. This group includes damsel-
flies, aquatic sowbugs, and crayfish. The presence of
Group III macroinvertebrates, including midges,
craneflies and leeches, suggests the water is signifi-
cantly polluted. The presence of a single Group I
species in a community does not constitute good
diversity and should generally not be given a score of
15.
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What to look for: You can collect macroinverte-
brates by picking up cobbles and other submerged
objects in the water. Look carefully for the insects;
they are often well camouflaged and may appear as
part of the stone or object. Note the kinds of insects,
number of species, and relative abundance of each
group of insects/macroinvertebrates. Each of the three
classes of macroinvertebrates are illustrated on pages
19 and 20.  Note that the scoring values for this
element range from – 3 to 15.
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Stream
Invertebrates
Group One Taxa
Pollution sensitive organisms found in good
quality water.
1 Stonefly Order Plecoptera. 1/2" to
1 1/2", 6 legs with hooked antenna, 2
hair-line tails. Smooth (no gills) on lower
half of body (see arrow).
2 Caddisfly: Order Trichoptera. Up to 1",
6 hooked legs on upper third of body, 2
hooks at back end. May be in a stick,
rock, or leaf case with its head sticking
out. May have fluffy gill tufts on under-
side.
3 Water Penny: Order Coleoptera. 1/4",
flat saucer-shaped body with a raised
bump on one side and 6 tiny legs and
fluffy gills on the other side. Immature
beetle.
4 Riffle Beetle: Order Coleoptera. 1/4",
oval body covered with tiny hairs, 6 legs,
antennae. Walks slowly underwater.
Does not swim on surface.
5 Grilled Snail: Class Gastropoda. Shell
opening covered by thin plate called
operculum. When opening is facing you,
shell usually opens on right.
6 Mayfly: Order Ephemeroptera. 1/4" to
1", brown, moving, plate-like or feathery
gills on the sides of lower body (see
below), 6 large hooked legs, antennae, 2
or 3 long hair-like tails. Tails may be
webbed together.
7 Dobsonfly (hellgrammite): Family
Corydalidae. 3/4" to 4", dark-colored, 6
legs, large pinching jaws, eight pairs
feelers on lower half of body with paired
cotton-like gill tufts along underside, short
antennae, 2 tails, and 2 pairs of hooks at
back end.
Group Two Taxa
Somewhat pollution tolerant organisms can
be in good or fair quality water.
8 Crayfish: Order Decapoda. Up to 6", 1
large claws, 8 legs, resembles small
lobster.
9 Sowbug: Order Isopoda. 1/4" to 3/4",
gray oblong body wider than it is high,
more than 6 legs, long antennae.
Source: Izaak Walton League of America,
707 Conservation Lane, Gaithersburg, MD
20878-2983. (800) BUG-IWLA
Bar line indicate relative size
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Group Two Taxa
Somewhat pollution tolerant organisms can
be in good or fair quality water.
10 Scud: Order Amphipoda. 1/4", white to
gray, body higher than it is wide, swims
sideways, more than 6 legs, resembles
small shrimp.
11 Alderfly Larva: Family Sialedae. 1"
long. Looks like small Hellgramite but
has long, thin, branched tail at back end
(no hooks). No gill tufts underneath.
12 Fishfly Larva: Family Cordalidae. Up
to 1/2" long. Looks like small hellgramite
but often a lighter reedish-tan color, or
with eyllowish streaks. No gill tufts
underneath.
13 Damselfly: Suborder Zugoptera. 1/2"
to 1" large eyes, 6 thin hooked legs, 3
broad oar-shaped tails, positioned like a
tripod. Smooth (no gills) on sides of
lower half of body. (See arrow.)
14 Watersnipe Fly Larva: Family
Atherici-dae (Atherix). 1/4" to 1", pale
to green, tapered body, many caterpillar-
like legs, conical head, feathery "horns"
at back end.
15 Crane Fly: Suborder Nematocera. 1/3"
to 2", milky, green, or light brown, plump
caterpillar-like segmented body, 4 finger-
like lobes at back end.
16 Beetle Larva: Order Coleoptera. 1/4"
to 1", light-colored, 6 legs on upper half
of body, feelers, antennae.
17 Dragon fly: Suborder Anisoptera. 1/2"
to 2", large eyes, 6 hooked legs. Wide
oval to round abdomen.
18 Clam: Class Bivalvia.
Group Three Taxa
Pollution tolerant organisms can be in any
quality of water.
19 Aquatic Worm: Class Oligochaeta.
1/4" to 2", can be very tiny, thin worm-
like body.
20 Midge Fly Larva: Suborder Nemato-
cera. Up to 1/4", dark head, worm-like
segmented body, 2 tiny legs on each
side.
21 Blackfly Larva: Family Simulidae. Up
to 1/4", one end of body wider. Black
head, suction pad on other end.
22 Leech: Order Hirudinea. 1/4" to 2",
brown, slimy body, ends with suction
pads.
23 Pouch Snail and Pond Snails: Class
Gastropoda. No operculum. Breath air.
When opening is facing you, shell
usually open to left.
24 Other Snails: Class Gastropoda. No
operculum.Breath air. Snail shell coils in
one plane.Bar line indicate relative size
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Active channel width The width of the stream at the bankfull discharge. Permanent vegetation
generally does not become established in the active channel.
Aggradation Geologic process by which a stream bottom or flood plain is raised in
elevation by the deposition of material.
Bankfull discharge The stream discharge (flow rate, such as cubic feet per second) that forms
and controls the shape and size of the active channel and creates the flood
plain. This discharge generally occurs once every 1.5 years on average.
Bankfull stage The stage at which water starts to flow over the flood plain; the elevation
of the water surface at bankfull discharge.
Baseflow The portion of streamflow that is derived from natural storage; average
stream discharge during low flow conditions.
Benthos Bottom-dwelling or substrate-oriented organisms.
Boulders Large rocks measuring more than 10 inches across.
Channel A natural or artificial waterway of perceptible extent that periodically or
continuously contains moving water. It has a definite bed and banks that
serve to confine the water.
Channel roughness Physical elements of a stream channel upon which flow energy is expended
including coarseness and texture of bed material, the curvature of the
channel, and variation in the longitudinal profile.
Channelization Straightening of a stream channel to make water move faster.
Cobbles Medium-sized rocks which measure 2.5 to 10 inches across.
Confined channel A channel that does not have access to a flood plain.
Degradation Geologic process by which a stream bottom is lowered in elevation due to
the net loss of substrate material. Often called downcutting.
Downcutting See Degradation.
Ecoregion A geographic area defined by similarity of climate, landform, soil, potential
natural vegetation, hydrology, or other ecologically relevant variables.
Embeddedness The degree to which an object is buried in steam sediment.
Emergent plants Aquatic plants that extend out of the water.
Flood plain The flat area of land adjacent to a stream that is formed by current flood
processes.
Forb Any broad-leaved herbaceous plant other than those in the Gramineae
(Poceae), Cyperacea, and Juncaceae families (Society for Range Manage-
ment, 1989).
Glossary
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Gabions A wire basket filled with rocks; used to stabilize streambanks and to con-
trol erosion.
Geomorphology The study of the evolution and configuration of landforms.
Glide A fast water habitat type that has low to moderate velocities, no surface
agitation, no defined thalweg, and a U-shaped, smooth, wide bottom.
Gradient Slope calculated as the amount of vertical rise over horizontal run ex-
pressed as ft/ft or as percent (ft/ft * 100).
Grass An annual to perennial herb, generally with round erect stems and swollen
nodes; leaves are alternate and two-ranked; flowers are in spikelets each
subtended by two bracts.
Gravel Small rocks measuring 0.25 to 2.5 inches across.
Habitat The area or environment in which an organism lives.
Herbaceous Plants with nonwoody stems.
Hydrology The study of the properties, distribution, and effects of water on the Earth's
surface, soil, and atmosphere.
Incised channel A channel with a streambed lower in elevation than its historic elevation in
relation to the flood plain.
Intermittent stream A stream in contact with the ground water table that flows only certain
times of the year, such as when the ground water table is high or when it
receives water from surface sources.
Macrophyte bed A section of stream covered by a dense mat of aquatic plants.
Meander A winding section of stream with many bends that is at least 1.2 times
longer, following the channel, than its straight-line distance. A single mean-
der generally comprises two complete opposing bends, starting from the
relatively straight section of the channel just before the first bend to the
relatively straight section just after the second bend.
Macroinvertebrate A spineless animal visible to the naked eye or larger than 0.5 millimeters.
Nickpoint The point where a stream is actively eroding (downcutting) to a new base
elevation. Nickpoints migrate upstream (through a process called
headcutting).
Perennial stream A steam that flows continuously throughout the year.
Point bar A gravel or sand deposit on the inside of a meander; an actively mobile
river feature.
Pool Deeper area of a stream with slow-moving water.
Reach A section of stream (defined in a variety of ways, such as the section be-
tween tributaries or a section with consistent characteristics).
Riffle A shallow section in a stream where water is breaking over rocks, wood, or
other partly submerged debris and producing surface agitation.
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Riparian The zone adjacent to a stream or any other waterbody (from the Latin word
ripa, pertaining to the bank of a river, pond, or lake).
Riprap Rock material of varying size used to stabilize streambanks and other
slopes.
Run A fast-moving section of a stream with a defined thalweg and little surface
agitation.
Scouring The erosive removal of material from the stream bottom and banks.
Sedge A grasslike, fibrous-rooted herb with a triangular to round stem and leaves
that are mostly three-ranked and with close sheaths; flowers are in spikes
or spikelets, axillary to single bracts.
Substrate The mineral or organic material that forms the bed of the stream; the
surface on which aquatic organisms live.
Surface fines That portion of streambed surface consisting of sand/silt (less than 6 mm).
Thalweg The line followed by the majority of the streamflow. The line connecting
the lowest or deepest points along the streambed.
Turbidity Murkiness or cloudiness of water caused by particles, such as fine sedi-
ment (silts, clays) and algae.
Watershed A ridge of high land dividing two areas that are drained by different river
systems. The land area draining to a waterbody or point in a river system;
catchment area, drainage basin, drainage area.
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Owners name  ___________________________________  Evaluator's name_______________________________ Date ________________
Stream name  _______________________________________________  Waterbody ID number  ____________________________________
Reach location  _____________________________________________________________________________________________________
__________________________________________________________________________________________________________________
Ecoregion ___________________________________  Drainage area _______________________  Gradient__________________________
Applicable reference site  _____________________________________________________________________________________________
Land use within drainage (%):  row crop ______  hayland ______  grazing/pasture _______  forest ______   residential _______
confined animal feeding operations ______  Cons. Reserve ________  industrial _______  Other: _________________
Weather conditions-today ______________________________________ Past 2-5 days __________________________________________
Active channel width ______________________ Dominant substrate:  boulder ______  gravel ______  sand ______  silt ______  mud ______
  
  
   Site Diagram
Stream Visual Assessment Protocol
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Channel condition
Hydrologic alteration
Riparian zone
Bank stability
Water appearance
Nutrient enrichment
Barriers to fish movement
Instream fish cover
Pools
Invertebrate habitat
Assessment Scores
Canopy cover
Manure presence
Salinity
Riffle embeddedness
Marcroinvertebrates
Observed (optional)
Score only if applicable
<6.0 Poor 
6.1-7.4 Fair
7.5-8.9 Good
>9.0 Excellent
Suspected causes of observed problems_____________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
Recommendations______________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
(Total divided by number scored)
Overall score
 25
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Riparian zone
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Water appearance
Nutrient enrichment
Barriers to fish movement
Instream fish cover
Pools
Invertebrate habitat
Assessment Scores
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Riffle embeddedness
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Observed (optional)
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Suspected causes of observed problems_____________________________________________________________________
_____________________________________________________________________________________________________
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_____________________________________________________________________________________________________
Recommendations______________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
_____________________________________________________________________________________________________
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_____________________________________________________________________________________________________
(Total divided by number scored)
Overall score
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